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4) CERAMIC FILTER AGGREGATE AND HONEYCOMB FILTER 

7)Abstract: 



ROBLEM TO BE SOLVED: To provide a ceramic filter aggregate excellent 
strength. 

)LUTION: A ceramic filter aggregate 9 constitutes a part of an exhaust 
s cleaning apparatus and is constituted by mutually bonding the outer 
ripheral surfaces of a plurality of columnar honeycomb filters F1 each 
uprising a porous ceramic sintered body through ceramic seal material 
/ers 15 to integrate the honeycomb filters F1. When a ratio of the length 
of each filter along the flow direction of a fluid to be treated and the 
oss-sectional area S of each filter is set to L/S, the value of L/S is 
)6-0.75 mm/mm2. 
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JOTICES * 




pan Patent Office is not responsible for any 
cages caused by the use of this translation. 

liis document has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which can not be translated, 
a the drawings, any words are not translated. 



AIMS 



aim(s)] 

aim 1 ] the ratio of filter die-length L which is the aggregate which comes to unify said each honeycomb filter by 
;ting up the peripheral faces of two or more pillar-shaped honeycomb filters which consist of a porosity ceramic 
tered compact through the nature sealant layer of a ceramic, and met the flow direction of a processed fluid, and the 
er cross section S when cutting perpendicularly to the flow direction — the ceramic filter aggregate with which last 
pment is characterized by being [ mm ] 2 0.06mm/mm 2-0.75mm /. 

[aim 2] Said honeycomb filter is the ceramic filter aggregate according to claim 1 characterized by being the 
smatic form honeycomb filter which consists of a porosity silicon carbide sintered compact, 
laim 3] the ratio of filter die-length L which is the pillar-shaped honeycomb filter which consists of a porosity 
amic sintered compact, and met the flow direction of a processed fluid, and the filter cross section S when cutting 
pendicularly to the flow direction — the honeycomb filter with which last shipment is characterized by being [ mm ] 
».06mm/mm 2-0. 75mm /. 



anslation done.] 
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LTAILED DESCRIPTION 



etailed Description of the Invention] 
)01] 

eld of the Invention] This invention relates to the ceramic filter aggregate of the structure which pasted up two or 
>re filters which consist of a ceramic sintered compact, and was unified, and a honeycomb filter usable to manufacture 
that. 
)02] 

escription of the Prior Art] The number of an automobile enters by the end of this century, and is increasing by leaps 
i bounds, and the increment of it also with the rapid amount of the exhaust gas taken out by the internal combustion 
gine of an automobile in proportion to it is being enhanced. Since the various matter contained in the exhaust gas 
lich especially a diesel power plant takes out becomes the cause which causes contamination, in current, it is having 
feet serious for a world environment. Moreover, the research result that the particle in exhaust gas (diesel particulate) 
^omes the cause which sometimes causes reduction of an allergy failure or a sperm count is also reported by recently, 
at is, it is considered to be a urgent technical problem for human beings to take the cure which removes the particle in 
haust gas. 

)03] The exhaust gas purge of various varieties is proposed from before under such circumstances. A common 
haust gas purge prepares casing in the way of the exhaust pipe connected with the engine exhaust manifold, and has 
; structure which has arranged the filter which has a detailed hole in it. There is a ceramic besides a metal or an alloy 
a formation ingredient of a filter. The honeycomb filter made from cordierite is known as an example of 
>resentation of the filter which consists of a ceramic. Recently, since there is an advantage, like the pressure loss 
lich is high, and is chemically stable is small, a porosity silicon carbide sintered compact is used as a filter formation 
p-edient in many cases. [ of thermal resistance a mechanical strength, and collection efficiency ] 

)04] The honeycomb filter has the eel of a large number prolonged along the own direction of an axis. In case exhaust 
3 passes through a filter, the trap of the particle is carried out with the cell wall. Consequently, a particle is removed 
t of exhaust gas. 

)05] However, the honeycomb filter made from a porosity silicon carbide sintered compact is weak to a thermal 
)ck. Therefore, it becomes easy to produce a crack in a filter, so that it enlarges. Therefore, the technique of unifying 

0 or more small pieces of a filter individual, and manufacturing the one big ceramic filter aggregate is proposed as a 
;ans to avoid breakage by the crack in recent years. 

)06] The general method of manufacturing the above-mentioned aggregate is introduced simply. First, a square pole- 
e honeycomb Plastic solid is formed by extruding a ceramic raw material continuously through the metal mold of an 
trading press machine. After cutting a honeycomb Plastic solid to equal die length, the piece of cutting is calcinated 

1 it considers as a filter. After a baking process, by pasting up the peripheral faces of a filter through the nature 
ilant layer of a ceramic, two or more filters are bundled and it unifies. The desired ceramic filter aggregate is 
mpleted the above result. 

)07] And the heat insulator of the shape of a mat which consists of ceramic fiber etc. is twisted around the peripheral 
;e of a ceramic filter aggregate. In this condition, the aggregate is held in casing prepared in the way of an exhaust 
>e. 
)08] 

;oblem(s) to be Solved by the Invention] However, in the case of the conventional technique which adopted filter 
ification structure, the temperature gradient might be made not a little in each honeycomb filter at the time of use of 
5 aggregate. So, when thermal stress worked, the crack occurred in the honeycomb filter and the aggregate often 
;ulted in destruction. Therefore, in order to attain the improvement in on the strength of the honeycomb filter 
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jregate, it was thought that the impn^^ent in on the strength of each honeycon^^ter which constitutes it was 
lispensable. 

>09] This invention is made in view of the above-mentioned technical problem, and the purpose is in offering the 

amic filter aggregate excellent in reinforcement, and a honeycomb filter. 

)10] 

eans for Solving the Problem] In order to solve the above-mentioned technical problem, in invention according to 
im 1 By pasting up through the nature sealant layer of a ceramic, the peripheral faces of two or more pillar-shaped 
leycomb filters which consist of a porosity ceramic sintered compact Filter die-length L which is the aggregate which 
nes to unify said each honeycomb filter, and met the flow direction of a processed fluid, a ratio with the filter cross 
ition S when cutting perpendicularly to the flow direction - last shipment makes the summary the ceramic filter 
jregate characterized by being [ mm ] 2 0.06mm/mm 2-0.75mm /. 

)1 1] In claim 1, said honeycomb filter presupposed that it is invention according to claim 2 the prismatic form 
neycomb filter which consists of a porosity silicon carbide sintered compact, the ratio of filter die-length L which is 
: pillar-shaped honeycomb filter which consists of a porosity ceramic sintered compact, and met the flow direction of 
•recessed fluid in invention according to claim 3, and the filter cross section S when cutting perpendicularly to the 
w direction — last shipment makes the summary the honeycomb filter characterized by being [ mm ] 2 0.06mm/mm 
).75mm /. 

)12] Hereafter, "an operation" of this invention is explained, according to invention given in claims 1 and 2 ~ the 
io of filter die-length L and the filter cross section S — a temperature gradient becomes impossible easily in each 
neycomb filter by having carried out last shipment into the above-mentioned optimum range at the time of use of the 
jregate Therefore, the incidence rate of the crack in a honeycomb filter decreases, and it is hard coming to destroy the 
gregate. 

)13] If a last shipment value exceeds 2 mm 0.75mm /, as a result of making a temperature gradient along the flow 
ection (namely, the filter die-length direction) of a processed fluid, big thermal stress works to a honeycomb filter, 
3 it becomes easy to generate a crack. On the contrary, as a result of making a temperature gradient along the 
ection which intersects perpendicularly that a last shipment value is less than [ 0.06mm //mm ] two in the filter die- 
igth direction, big thermal stress works to a honeycomb filter, and it becomes easy to generate a crack too. 
)14] According to invention according to claim 3, a temperature gradient becomes impossible easily in a honeycomb 
er at the time of use by having carried out said last shipment value into the above-mentioned optimum range, 
erefore, the incidence rate of the crack in a honeycomb filter decreases, and it is hard coming to destroy. 
)15] 

nbodiment of the Invention] Hereafter, the exhaust gas purge 1 for the diesel power plants of 1 operation gestalt 
dch materialized this invention is explained to a detail based on drawing 1 - drawing 6 . 

)16] As shown in drawing 1 , this exhaust gas purge 1 is equipment for purifying the exhaust gas discharged from the 
isel power plant 2 as an internal combustion engine. The diesel power plant 2 is equipped with two or more gas 
lumns which are not illustrated. The tee 4 of the exhaust manifold 3 which consists of a metallic material is connected 
th each gas column, respectively. Each tee 4 is connected to one manifold body 5, respectively. Therefore, the exhaust 
5 discharged from each gas column is concentrated on one place. 

)17] The 1st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of a metallic material are arranged in the 
wnstream of an exhaust manifold 3. The upstream edge of the 1st exhaust pipe 6 is connected with the manifold body 
Between the 1st exhaust pipe 6 and the 2nd exhaust pipe 7, the tubed casing 8 which similarly consists of a metallic 
iterial is arranged. The upstream edge of casing 8 is connected with the downstream edge of the 1st exhaust pipe 6, 
3 the downstream edge of casing 8 is connected with the upstream edge of the 2nd exhaust pipe 7. It can also be 
isped that casing 8 is arranged in the way of exhaust pipes 6 and 7. And as a result, the contrant region of the 1st 
laust pipe 6, casing 8, and the 2nd exhaust pipe 7 is mutually open for free passage, and exhaust gas flows the inside 
it. 

)1 8] As shown in drawing J , casing 8 is formed so that the center section may serve as a major diameter from 
laust pipes 6 and 7. Therefore, the contrant region of casing 8 is large compared with the contrant region of exhaust 
>es 6 and 7. The ceramic filter aggregate 9 is held in this casing 8. 

)19] The heat insulator 10 is arranged between the peripheral face of the aggregate 9, and the inner skin of casing 8. A 
it insulator 10 is the mat-like object formed including ceramic fiber, and the thickness is several mm - dozens of mm. 
heat insulator 10 is good to have thermal-expansion nature. Since thermal-expansion nature here has elastic structure, 
>oints out that there is a function to release thermal stress. The reason is for suppressing the energy loss at the time of 
lyback to the minimum by preventing that heat escapes from the outermost periphery of the aggregate 9. Moreover, it 
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'or preventing a location gap of the d^^ic filter aggregate 9 brought [ vibration^^ pressure of exhaust gas, / by 
nsit ] about by expanding ceramic fiber with the heat at the time of playback. 

>20] Since the ceramic filter aggregate 9 used in this operation gestalt is what removes a diesel particulate like the 
)ve, generally it is called a diesel particulate filter (DPF). As shown in drawing 2 and drawing 4 , the aggregate 9 of 
s operation gestalt is formed by bundling the honeycomb filter [ two or more (this operation gestalt 16 pieces) ] Fl, 
i unifying. As shown in drawing 3 , these honeycomb filters Fl are all the square poles-like. 
)21] Here, in each honeycomb filter Fl, the dimension along the flow direction (direction which intersects 
pendicularly to a filter end face) of the exhaust gas which is a processed fluid is defined as filter die-length L (mm). 
>reover, the area when cutting each honeycomb filter Fl perpendicularly to the flow direction is defined as the filter 
iss section S (mm2) (when in other words it cuts in parallel to a filter end face). 

)22] In this case, it is required to set the value of last shipment to 2 mm 0.06mm/mm 2-0.75mm /. In addition, as for 
s value of last shipment, it is desirable that it is [ mm ] 2 O.lOmm/mm 2-0.60mm /, and it is most desirable that it is 
mi ] 2 0.15mm/mm 2-0.40mm /. 

)23] It is because big thermal stress will work to a honeycomb filter Fl and it will become easy to generate a crack, as 
esult of making a temperature gradient along the filter die-length direction if this value exceeds 2 mm 0.75mm /. On 
: contrary, it is because big thermal stress works to a honeycomb filter Fl and it becomes easy to generate a crack too, 
a result of making a temperature gradient along the direction which intersects perpendicularly that this value is less 
in [ 0.06mm //mm ] two in the filter die-length direction. 

)24] Moreover, as for filter die-length L, it is specifically desirable that it is 120mm - 300mm, and it is more desirable 
>ecially that it is 140mm - 200mm. As for the filter cross section S, it is specifically desirable that it is [ 400mm ] 2 2- 
00mm, and it is more desirable especially that it is [ 600mm ] 2 2 -2000mm. As a result of making a temperature 
idient in a honeycomb filter Fl as the value of L or S is outside the above-mentioned optimum range, it is because it 
somes easy to commit too big thermal stress. 

)25] These honeycomb filters Fl are products made from a porosity silicon carbide sintered compact which are kinds 
a ceramic sintered compact. The reason for having adopted the silicon carbide sintered compact is that there is an 
vantage of especially excelling in thermal resistance and thermal conductivity, as compared with other ceramics. As 
tered compacts other than silicon carbide, sintered compacts, such as silicon nitride, sialon, an alumina, cordierite, 
i a mullite, can also be chosen. 

)26] As shown in drawing 3 etc., these honeycomb filters Fl are the so-called honeycomb structure objects. The 
ison for having adopted the honeycomb structure object is that there is an advantage that pressure loss is small even 
ten the amount of uptake of a particle increases. Two or more through tubes 12 which make the shape of a cross- 
:tion abbreviation square are regularly formed in each honeycomb filter Fl along the direction of an axis. Each 
ough tube 12 is mutually divided with the thin cell wall 13. The oxidation catalyst which consists of platinum group 
;tals (for example, Pt etc.), other metallic elements, its oxide, etc. is supported by the outside surface of a cell wall 13. 
e closure of the opening of each through tube 12 is carried out to the end-faces [ one of ]a [ 9 ] and 9b side with the 
>sure object 14 (here porosity silicon carbide sintered compact). Therefore, if it sees as end-face 9a and the whole 9b, 
: shape of a checker is presented. Consequently, the eel of a large number which carried out the shape of a cross- 
:tion square is formed in the honeycomb filter Fl . The consistency of a eel is set up before and after 200 pieces/inch, 
; thickness of a cell wall 13 is set up before and after 0.3mm, and the eel pitch is set up before and after 1.8mm. In 
stream end-face 9a, opening of the thing of an abbreviation moiety is carried out among a large number eels, and 
ening of the remaining things is carried out in downstream end-face 9b. 

)27] As for the average pore diameter of a honeycomb filter Fl, it is desirable that they are 1 micrometer - 50 
crometers and 5 more micrometers - 20 micrometers. The blinding of the honeycomb filter Fl according that an 
srage pore diameter is less than 1 micrometer to deposition of a particle becomes remarkable. On the other hand, 
ice it becomes impossible to carry out uptake of the fine particle when an average pore diameter exceeds 50 
crometers, collection efficiency will fall. 

)28] As for the porosity of a honeycomb filter Fl , it is desirable that they are 30% - 70% and 40 more% - 60%. A 
neycomb filter Fl becomes it precise that porosity is less than 30% too much, and there is a possibility that it may 
some impossible to circulate exhaust gas inside. On the other hand, when porosity exceeds 70%, there is a possibility 
tt may become weak in reinforcement and the collection efficiency of a particle may fall into a honeycomb filter Fl 
ice an opening increases too much. 

)29] When a porosity silicon carbide sintered compact is chosen, as for the thermal conductivity of a honeycomb filter 

, it is good that it is 20 W/mK - 80 W/mK, and it is good for a pan that it is especially 30 W/mK - 70 W/mK. 

)30] As shown in drying 4 and drawing„5 , peripheral faces have pasted up mutually a total of 16 honeycomb filters 
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through the nature sealant layer 15 <^^eramic. Here, the nature sealant layer ceramic of this operation 

italt is stated to a detail. 

►31] Moreover, as for the thickness of the sealant layer 15, it is good that it is 0.3mm - 3mm, and it is good that it is 
moremm - 2mm. If thickness comes to exceed 3mm, even if thermal conductivity is high, the sealant layer 1 5 will 
:ome still big thermal resistance, and heat conduction between honeycomb filters Fl will be checked. And since the 
5 that honeycomb filter Fl part occupies in the aggregate 9 decreases relatively, it will lead to the fall of filtration 
>acity. On the contrary, while the thickness of the sealant layer 15 does not become being less than 0.3mm to big 
rmal resistance, the force of pasting up honeycomb filter Fl comrades is insufficient, and it becomes easy to destroy 
aggregate 9. 

)32] Moreover, as for said sealant layer 15, it is desirable to consist of an inorganic fiber, an inorganic binder, an 
;anic binder, and an inorganic particle at least, and to consist of a nature material of elasticity which comes mutually 
join together said inorganic fiber which is each other interwoven with in three dimensions, and an inorganic particle 
ough said inorganic binder and an organic binder. 

)33] As an inorganic fiber, at least one or more sorts of ceramic fiber chosen from a silica-alumina fiber, a mullite 
er, an alumina fiber, and a silica fiber is mentioned. As an inorganic binder, at least one or more sorts of colloidal sols 
)sen from a silica sol and alumina sol are desirable. As an organic binder, a hydrophilic organic giant molecule is 
>irable and at least one or more sorts of polysaccharide chosen from polyvinyl alcohol, methyl cellulose, ethyl 
lulose, and a KARUBO methoxy cellulose is more desirable. It is desirable that it is a nature material of elasticity 
ng at least one or more sorts of the inorganic powder or whiskers which are chosen from silicon carbide, silicon 
ride, and boron nitride as an inorganic particle. 

)34] Next, the procedure of manufacturing the above-mentioned ceramic filter aggregate 9 is explained. First, the 
ste for the closures used at the ceramic raw material slurry used at an extrusion-molding process and an end-face 
•sure process and the paste for sealant stratification used at a filter adhesion process are produced beforehand. 
)35] What blended an organic binder and water the predetermined daily dose every, and kneaded them to silicon 
bide powder as a ceramic raw material slurry is used. What blended and kneaded an organic binder, lubricant, a 
isticizer, and water to silicon carbide powder as a paste for the closures is used. What blended an inorganic fiber, an 
>rganic binder, an organic binder, an inorganic particle, and water the predetermined daily dose every, and kneaded 
:m as a paste for sealant stratification is used. 

)36] Next, said ceramic raw material slurry is supplied to an extruding press machine, and it is continuously extruded 
ough metal mold. Then, the honeycomb Plastic solid by which extrusion molding was carried out is cut to equal die 
igth, and square pole-like the piece of honeycomb Plastic solid cutting is obtained. Furthermore, single-sided opening 
each eel of the piece of cutting is filled up with the paste for the specified quantity [ every ] closures, and the both- 
ds side of each piece of cutting is closed. 

)37] Then, temperature, time amount, etc. are set as predetermined conditions, this baking is performed, and the piece 
honeycomb Plastic solid cutting and the closure object 14 are made to sinter completely. In addition, in order to set an 
erage pore diameter to 6 micrometers - 15 micrometers and to make porosity into 35% - 50%, with this operation 
stalt, burning temperature is set as 2100 degrees C - 2300 degrees C. Moreover, firing time is set up in 0.1 hours - 5 
urs. Moreover, the furnace atmosphere at the time of baking is made into an inert atmosphere, and the pressure of the 
ibient atmosphere at that time is made into ordinary pressure. 

)38] Next, after forming the substrate layer which becomes the peripheral face of a honeycomb filter Fl from the 
ality of a ceramic if needed, the paste for sealant stratification is further applied on it. And the ceramic filter aggregate 
s completed by pasting up the peripheral faces mutually and unifying using such 16 honeycomb filters Fl. 
)39] Next, the particle trap operation by the above-mentioned ceramic filter aggregate 9 is explained briefly. The 
haust gas as a processed fluid is supplied to the ceramic filter aggregate 9 held in casing 8 from the upstream end-face 
side. The flow direction of exhaust gas is parallel to the die-length direction of a honeycomb filter Fl . The exhaust 
s supplied through the 1st exhaust pipe 6 flows first in the eel which carries out opening in upstream end-face 9a. 
bsequently, this exhaust gas passes a cell wall 1 3, and reaches the interior of the eel which adjoins it, i.e., the eel 
lich carries out opening in downstream end-face 9b. And exhaust gas flows out of downstream end- face 9b of a 
neycomb filter Fl through opening of this cel. However, the particle contained in exhaust gas will not be able to pass 
:ell wall 13, but a trap will be carried out there. Consequently, the purified exhaust gas is discharged from downstream 
d-face 9b of a honeycomb filter Fl . After the purified exhaust gas passes the 2nd exhaust pipe 7 further, finally it is 
litted into atmospheric air. Moreover, it will light according to an operation of said catalyst, and the particle by which 
j trap was carried out will bum, if the internal temperature of the aggregate 9 reaches predetermined temperature. 
D40] 
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orking Example(s) and Comparative 

Wet blending of 51 .5 % of the weigEH>f alpha mold silicon carbide powder and tKe 22 % of the weight of the beta 
•Id silicon carbide powder was carried out, and into the obtained mixture, 6.5% of the weight, an organic binder 
ethyl cellulose) and water were added by a unit of 20% of the weight, and were kneaded, respectively. Next, the 
leycomb-like generation form was acquired by carrying out extrusion molding of small quantity, in addition the thing 
^aded further for a plasticizer and lubricant to said kneading object. 

>41] (2) Next, after drying this generation form using a microwave dryer, the through tube 12 of a Plastic solid was 
sed with the paste for the closures made from a porosity silicon carbide sintered compact. Subsequently, the paste for 
closures was again dried using the dryer. After degreasing this desiccation object at 400 degrees C following an end- 
e closure process, it was further calcinated at 2200 degrees C under the argon ambient atmosphere of ordinary 
issure for about 3 hours. Consequently, the honeycomb filter Fl made from a porosity silicon carbide sintered 
npact was obtained. The vertical dimension Wl of each honeycomb filter Fl was [ 33mm and die-length L of 33mm 

1 the horizontal dimension W2 ] 167mm. Therefore, the filter cross section S was set to 2 1089mm, and the value of 
t shipment was set to 2 mm 0.15 (167/1089 =)mm /. 

)42] (3) 0.5 % of the weight of carboxymethyl celluloses and 39 % of the weight of water as 7 % of the weight (the 
ount of conversions of Si02 of a sol is 30%) of silica sols as 23.3 % of the weight (it is 0.1mm - 100mm in alumina 
cate ceramic fiber, 3% of shot content, and fiber length) of ceramic fiber, 30.2 % of the weight of silicon carbide 
svder of 0.3 micrometers of mean diameters, and an inorganic binder and an organic binder were mixed and kneaded, 
adjusting this kneading object to suitable viscosity, the paste used for formation of the sealant layer 15 was 
>duced. 

)43] (4) Next, while applying said paste for sealant stratification to the peripheral face of a honeycomb filter Fl at 
nogeneity, dry and stiffen the peripheral faces of a honeycomb filter Fl by the condition of having made it sticking 
itually, on the conditions of 50 degrees C - 100 degree-Cx 1 hour. And honeycomb filter Fl comrades were pasted up 
ough the sealant layer 15 with a thickness of 1.5mm, and the ceramic filter aggregate 9 was completed. 
)44] Next, the heat insulator 10 was twisted around the aggregate 9 obtained as mentioned above, the aggregate 9 was 
d in casing 8 in this condition, and exhaust gas was actually supplied, and it is shown in drawin g 6 — as — a 
leycomb filter Fl — each — location PI -P6 Temperature Tl -T6 [ in / a thermocouple is embedded and / each 
:ation ] while measuring with time — each — location PI -P6 It asked for maximum maximum temperature-gradient 
taT (degree C) which can be set. The void arrow head in drawing shows the flow direction of exhaust gas. In 
lition, the above-mentioned thermometry was carried out about the honeycomb filter Fl shown with Sign X in 
iwing 2 . 

)45] And after carrying out fixed period progress, the aggregate 9 was taken out, macro-scopic observation of each 
neycomb filter Fl was performed, and the generating situation of a crack was investigated. Consequently, in the 
imple 1, maximum temperature-gradient deltaT (degree C) was about 5 degrees C, and the value was very small. 
>reover, generating of a crack was not accepted about which honeycomb filter Fl, either. 

samples 2-6) Also in examples 2-6, we decided to manufacture the aggregate 9 like an example 1 fundamentally, 
wever — an example 2 — the horizontal dimension W2 was set as 50mm, and die-length L was set as 50mm for the 
lical dimension Wl of each honeycomb filter Fl at 150mm, respectively. Therefore, the filter cross section S was set 

2 2500mm, and the value of last shipment was set to 2 mm 0.06 (150/2500 =)mm /. 

)46] It built by the example 3, and the horizontal dimension W2 was set as 20mm, and die-length L was set as 300mm 
the dimension Wl at 20mm, respectively. Therefore, the filter cross section S was set to 2 400mm, and the value of 
t shipment was set to 2 mm 0.75 (300/400 =)mm /. 

)47] It built by the example 4, and the horizontal dimension W2 was set as 33mm, and die-length L was set as 230mm 
the dimension Wl at 33mm, respectively. Therefore, the filter cross section S was set to 2 1089mm, and the value of 
t shipment was set to 2 mm 0.21 (230/1089 =)mm /. 

)48] It built by the example 5, and the horizontal dimension W2 was set as 25mm, and die-length L was set as 300mm 
the dimension Wl at 25mm, respectively. Therefore, the filter cross section S was set to 2 625mm, and the value of 
t shipment was set to 2 mm 0.48 (300/625 =)mm /. 

)49] It built by the example 6, and the horizontal dimension W2 was set as 22mm, and die-length L was set as 300mm 
the dimension Wl at 22mm, respectively. Therefore, the filter cross section S was set to 2 484mm, and the value of 
t shipment was set to 2 mm 0.62 (300/484 =)mm /. 

)50] About five sorts of aggregates 9 obtained as mentioned above, the same ****** as an example 1 was performed, 
nsequently, maximum temperature-gradient deltaT (degree C) was 0 degree C - about 10 degrees C, and the value 
s very small. Moreover, generating of a crack was not accepted about which honeycomb filter Fl, either. 
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cample 1 of a comparison) Also in tl^^ample 1 of a comparison, we decided td^^iufacture the aggregate 9 like an 
imple 1 fundamentally. However, th^rorizontal dimension W2 was set as 20mm, and die-length L was set as 20mm 
the vertical dimension Wl of each honeycomb filter Fl at 400mm, respectively. Therefore, the filter cross section S 
s set to 2 400mm, and the value of last shipment was set to 2 mm 1.00 (400/400 =)mm /. 
)51] About the aggregate 9 obtained as mentioned above, the same ****** as an example 1 was performed, 
nsequently, maximum temperature-gradient deltaT (degree C) is about 30 degrees C, and was large certainly rather 
n the time of each example. Especially, in the example 1 of a comparison, since die-length L was set up very greatly, 
: inclination which can tend to do a temperature gradient along the filter die-length direction was suited. Moreover, in 
ne honeycomb filters Fl , generating of a crack was accepted and it had resulted in destruction of a honeycomb filter 

<ample 2 of a comparison) Also in the example 2 of a comparison, we decided to manufacture the aggregate 9 like an 
imple 1 fundamentally. However, the horizontal dimension W2 was set as 70mm, and die-length L was set as 70mm 
the vertical dimension Wl at 167mm, respectively. Therefore, the filter cross section S was set to 2 4900mm, and 
: value of last shipment was set to 2 mm 0.03 (167/4900 =)mm /. 

)52] About the aggregate 9 obtained as mentioned above, the same ****** as an example 1 was performed, 
nsequently, maximum temperature-gradient deltaT (degree C) is about 20 degrees C, and was large certainly rather 
in the time of each example. Especially, in the example 2 of a comparison, since the filter cross section S was set up 
ry greatly, there was an inclination which can tend to do a temperature gradient along the direction which intersects 
rpendicularly in the filter die-length direction. Moreover, in some honeycomb filters Fl, generating of a crack was 
;epted and it had resulted in destruction of a honeycomb filter Fl . 

)53] Therefore, according to each example of this operation gestalt, the following effectiveness can be acquired. 
• each example - the ratio of filter die-length L and the filter cross section S — last shipment is set up in the above- 
;ntioned optimum range. Therefore, the big temperature gradient in each honeycomb filter Fl cannot be easily made 
the time of use of the aggregate 9, and generating of big thermal stress can be avoided. Therefore, generating of the 
ick in a honeycomb filter Fl is prevented, and it is hard coming to destroy a honeycomb filter Fl . Thus, as a result of 
lieving improvement in on the strength of each honeycomb filter Fl, the ceramic filter aggregate 9 excellent in 
nforcement can be manufactured. Moreover, high intensity and the exhaust gas purge 1 usable for a long period of 
le are realizable by using this aggregate 9. 

)54] (2) The aggregate 9 consists of each example using the prismatic form honeycomb filter Fl which consists of a 
rosity silicon carbide sintered compact. Therefore, it can consider as the ceramic filter aggregate 9 excellent in 
;rmal resistance and thermal conductivity. 

)55] In addition, the operation gestalt of this invention may be changed as follows. 

Tie configuration of a honeycomb filter Fl is not limited in the shape of [ like an operation gestalt ] the square pole, 
i may be changed the shape of cylindrical and the triangle pole, in the shape of a hexagonal prism, etc. a condition 
le value of last shipment being / mm / 2 0.06mm/mm 2-0.75mm /]. Moreover, that the same is said of the case where 
Toss-section circle configuration, a cross-section elliptical, etc. are processed can say the whole aggregate 9 
nfiguration by performing an appearance cut process. 

)56] - The number of combination of a honeycomb filter Fl may not be 16 pieces like said operation gestalt, and can 
made the number of arbitration. In this case, of course, it is also possible to use it, combining suitably different 
neycomb filters Fl , such as size and a configuration. 

)57] - It may be used as a configuration member of the ceramic filter aggregate 9, and also the honeycomb filter Fl of 
s invention may be used as a filter of a simple substance in itself. 

)58] - In the operation gestalt, it was realized as a filter for exhaust gas purges in which the ceramic filter aggregate of 

s invention is attached by the diesel power plant 2. Of course, shape can be taken as things other than the filter for 

haust gas purges, for example, the ceramic filter aggregate of this invention can be materialized as the member for 

at exchangers, a high-temperature fluid, a barrier filter for an elevated-temperature steam, etc. 

)59] Next, the technical thought grasped according to the operation gestalt mentioned above is enumerated below 

sides the technical thought indicated by the claim. 

i In claims 1 and 2, said aggregate should be a diesel particulate filter. 

)60] (2) In any one of claim 1 thru/or 3, and the technical thought 1, said filter die length should be 120mm - 300mm. 
i In any one of claim 1 thru/or 3, and the technical thought 1 and 2, said filter cross section should be 2 400mm 2- 
00mm. 

)61] (4) the case where said pillar-shaped honeycomb filter is a cross-section rectangle-like in any one of claim 1 
u/or 3, and the technical thought 1 and 2 — the — leave — the die length of a dimension and a horizontal dimension 
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»uld be 20mm - 50mm. 

'62] (5) In casing prepared in the wa^OT an internal combustion engine's exhaust pipe While holding the ceramic 
er aggregate which comes to unify said each honeycomb filter by pasting up the peripheral faces of two or more 
smatic form honeycomb filters which consist of a porosity ceramic sintered compact through the nature sealant layer 
a ceramic In the exhaust gas purge which filled up with the heat insulator the clearance which the peripheral face of 
aggregate and the inner skin of said casing make the ratio of filter die-length L along the flow direction of a 
>cessed fluid, and the filter cross section S when cutting perpendicularly to the flow direction — the exhaust gas purge 
h which last shipment is characterized by being [ mm ] 2 0.06mm/mm 2-0.75mm /. Therefore, according to invention 
en in this technical thought 5, it is high intensity, and over a long period of time, since it is usable, equipment 
:ellent in practicality can be offered. 
►63] 

feet of the Invention] As explained in full detail above, according to invention according to claim 1 , the ceramic filter 
jregate excellent in reinforcement can be offered. 

)64] According to invention according to claim 2, in, addition to the effectiveness of claim 1, it can consider as the 
amic filter aggregate excellent in thermal resistance and thermal conductivity. According to invention according to 
im 3, the honeycomb filter excellent in reinforcement can be offered. Moreover, if the ceramic filter aggregate is 
nufactured using this, the improvement in on the strength of the aggregate can be attained. 
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PROBLEM TO BE SOLVED: To provide a ceramic filter 
aggregate excellent in strength. 

SOLUTION: A ceramic filter aggregate 9 constitutes a 
part of an exhaust gas cleaning apparatus and is 
constituted by mutually bonding the outer peripheral 
surfaces of a plurality of columnar honeycomb filters F1 
each comprising a porous ceramic sintered body through 
ceramic seal material layers 15 to integrate the 
honeycomb filters F1. When a ratio of the length L of 
each filter along the flow direction of a fluid to be 
treated and the cross-sectional area S of each filter is 
set to L/S, the value of L/S is 0.06-0.75 mm/mm2. 
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[00 35] ■byi y^lWM^y'J-bLXii. mm. 

ivmmiMz-Gw^ >*\ mtm. ww&^**e 
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tzhozm^z. 

[0 0 3 6] «fc. mi-ty^-yfl&MxyV-ZWm 

h. zdz. imfr<n&*>\scr>frmmamzm%.s.i*-o 
i o o 3 7 ] m^x . ■ mmmzmfc^mzmfe 

5umt LA»o$»,fD$£3 5%— 5 OXb-f&fzibiz^ 
*m&&MX'imi$MB&: 2100*C-230 0°Ctf£ 

elt^*. ttz.Mfmmzo. iB#ra~5B#^icis 

C 0 0 3 8 ] &t . sfiJSfcJffi t-T^-;* A7 ^WFl 
-etT. :(Oi^A-^A7^WF l£l 61IJB 
[0 0 3 9] JJWC. ±lfi<^-fe 5$7?7-( /U^^f* 9 

c «t swh^f h 5 >yy-<miz^xffimzmn-t& . 

fctt, ±»M9a<7)fSJ*^ «M^itt« 

y -i ivy f i ©jtsarnuc** uftftis. mm% 
t g6*&xm%2tix<m%tfxii. ti 1 . ±.mm 

ffi9atC*>V^MPi-S-b;H*I{cMA-tS. Cl 
-fe/K BP*>-raffl|igffl9 bfctJWtBHP^-i-fe/KOrtSJ 

-*a?^wf i^T8SEiBiJaffl9b*^gsa}-r4. l 
amies 9 b*><!>gfajsits. flMi:£*i*:tt*Mtttt* 

[0040] 

[HSfiffl&tA'Jtt&P!!] (JOtfll) 

( i ) « tassels i . 5nM%b$mmmm 
ss%. 2 0fifi%-t ! oipiT?iML3t. mrie?i 



ft*:, 

[004 1 ] (2)&t. i«4*W**-e-f ?nj£S6 

Ac. JBBSMJDBlcttirVC. ,ItfO!&**f*£4 0 0«CT-fi 
T2 2 00X;-C*«J3l*IBIfflB«L3t. -€-<OtS«. =£?LSf0t 

^A7^;U^Fl<7)7tT^1SWl(i3 3«im N iitiW 
2(i3 3mra, ^$ Lti 1 6 7BTiofc, ftoT. 7 4 
WMtSlil0 89mm!t^>), L/S<7)flfii 
( 1 67/1 089 = ) 0. 1 5mm/mm ! tio 

[0042] (3)-b7S7^7r'(A'(7Mty'J 

y-b-t7 5 7?7T'fA'. ^-3 -y h^m3%. mm 

*$0. 1 mm— 1 0 Omm) 2 3- 3M5L%. 
SO. 3/xm<7)Mt:Ii^*3 0. 2M»%. ftl«^M 
yVt LXCOi/VXYJU ( V/KOSI0i<^W*tt3 0 
%) 7fii%, mWUy^b LX<7)*i)VX*i'X*f-)l> 

■tivu-x o . 5m&%%.xf*3 9mm%ZM& ■ mm 

fz. 

[004 3] (4) mz, >\=-i] 1*7 4 )V9 V 1 CO^JH 
#S*!t«SI"C . 5 0 "C~ lOOtxl WW^frUT 

[0044] ±K«0J: 3 (C LT»^>fut*-&*9- 
fcW8fc»l 0 i<0«JB-«(l-^«5 9*y-^ 

X . H6t^$ilSJ: at. a-*A7^^F lco# 

agpi ~P6 t»n*rsraftii^. #{4St*jtti.ffl 
am -T6 zmmizmfet&bbitiz, #fa«pi 

-P6 K*ittSft***iB«llAT CO H 

7 4)l?F 1 Co^t^iL^;. 
[00453 LT . -JgJfflBHBift L^tm^»9 S: 
BX0ajUT#^-^A7 -r/U^F 1 OI*JBKH^2r^\ 

?7 -,9<nmimizw&Ltz. znmm. mmmix- 

9 F 1 to V vc i, 7 7 -y 9 (Tfl&kXiXSJth tytL% fritz. 
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mum 1 1 mmizm-&&9£wm.-tz> zttttz. tzfz 

Wl$r5 0mmtC. J:,rWV2£ 5 OmmtC. *£L£l 
5 OmmlzZitSc'tiikfeLtz. tfcot, 7 ^ ;l^ttlrffi»S 
{i2 5 0 0mm 2 t=5r > ). L/S^)Ili ( 1 50/25 
00 = ) 0. 0 6 mm/mm 2 ^-)/;. 
[0046] HMCT3T'f±, ^T^tj£W 1 £ 2 Ommt. 
ii^-j*W25-2 OramlC, Jt$L&3 0 0 ramie -fix-fix 
ISSLTt. ioT, 7-r/l-?[!ltffi«S{24 0 0mm 2 fc 
£9. L/SOlIli: (3 00/4 0 0=) 0. 7 5mm 
/mm 2 2; 

[0047] |^SSM4T(i. ^T^fffiW 1 £ 3 3ram{C, 
J:<r^-?£W2£3 3mmt;i. ft£L£2 3 Ommd-fiX-eiX 
f&SL*:. tot, 7^?Blrffi1f SJil 089ram' 
fc&O, L/S<7>ffi{2 (23 0/10 8 9 = ) 0. 2 1 
mm/mm 2 i:^fc. 

[0048] mmm5xu. tzx^tmw 1 £ 2 5™™^. 

J:C1^-}£W2S:2 5ramtC, L£ 3 0 Omm^-fix-fix 
ibfeLti. fe->X, 7-f;U^BItffl«S{i6 2 5mm 2 h 
^r0< L/SOOlli (300/6 25 = ) 0. 48mm 

[0049] SIMf?lJ6 Ttt. TtT^W 1 £ 2 2mra{C, 
J;C:^-ffiW2$r2 2mmtc, ^$L2:3 0 0 rami;: -fix -fix 
IS^LTt. U-oX. 7-r/l-;?HJr®«St24S4mm 2 i: 

L/SOffiti (3 00/484 = ) 0. 62mm 
/mm 2 htc -> tz. 

[00 50] ±MlW£ o IZ LX'&htltz 5m<7)M£fa9 

jcowt, mmmi tmmtomkzm^tz. %<r>& 

ft. ft^JSMAT CO (i0T>~l O'CfegLX-fo*) . 
icDmiWshXA^^<r>X'h^fz. &iz. WTixcTVN 
^A7^;^F l^z-o^X 7 v 9 ^M^Mibh 
iL^r^ofc. 

OmMl ) J:t«?CTltcfcU-Ci>. S*8^(±»SM 1 

tmm^zm^m zm&-t& zttttz. tztzt. #a 

-#A7-f/W?Fl<7)£-C^&Wl£20nim{;:, 
ftW2 £ 2 OmmtC. L£ 4 0 0in*:**ve«ftRj£L 
fc. tot, 7<WifiSS«400mm 2 i^i) 1 
L/SOfli (4 0 0/4 0 0 = ) 1. OOmm/mm 
2 fc&o*;. 

[00 5 1 ] ±ie<?)J: oCtT^feiXTtm^gtco^ 
1= J: 9 t, 51 SUM;*; §= < & o T ^fc . # fc . tiMM 1 T(i 
fz. ^<r>1r<rv\-iiL>7 i )V9V \X"\i.9 7 ••/ 9 

£#l2#>£>iX. 2*7 4 )V9 ? KOSS&tC^oT^ 

( itiaffl 2 ) imm 2 tcfc^T t . s*wct±siasM 1 



^•ffiWl$-7 0mmtC. «k<H-£W2 & 7 Onrafc:. L 
£ 1 6 JmlzZtlZ'tl&feLtz. tit-iX. 7 4)V9ffim 
«S(d4 9 0 0mm 2 i:=5: t 3. L/S^Ki: (16 7/ 
4900 = ) 0. 0 3 mm/mm 2 L%-otz. 
[0052] Jh£<0± 3t=LT»fcftfc*&fr9fco^ 

SKSAT CC) (i«2 0°Cg«T'$> , 5. *£JtW*)i: 

6. 7 < iV^^-^^zm^-th-H^z^xiSJSM^ 
X'Z^^ffifttfifo^tz. &tz, ^<^C^|A7 
-f^Fl 9 y ^ffc^f&^iu az*A7 

[0053]«-5t. 4^ttB^W*Set01K «fc*Uf W 
T«0 J: 9 ^r»!)ftS-t#^ -I t tfT'^ & . 

( i ) &mmMxu. 7 4 l t 7 -f n-^isrffis 

Si:<0lfcL/S«r±3Sff«fflfflrttcRSLro*. «o 
t. ^^*9<?)fiOTeFtctJV^-C. i^W-*A7 -f/l/ 

F l(Cfcttl>7 5 y7<0f&£amLh£i-U A"M7< 
A7</^F 1 03£JK|6Lh#ll<c>ix.S>*Sfli. 3£JS(edix 
S. CO«-&*9 5:ffl^|>cttcJ;oT. 

[0054] ( 2 ) #msw-c-«. z-immmmtm 

ftfrt>%&A&ft^-#-U7 4 1 tm^XMizfr 
9Sr«*UTV%S. tot. WJReSt/SRfiRWetCflW. 
Jt-fe 9 5 y ^ 7 -f 9 fc f S CI 3&«T* h . 

[ 0 0 5 5 ] =5:J3. *%*R<7>mmmi&.Tcr)£ o 

• ;\-#j»7 ou?Fi <mmz. mw.mm<o£ o «r 

H«a«fcRSSesnSCi:tt«r<, L/S«I#0. 0 
6mm/mm 2 ~0. 7 5mm/ mm 2 "C*^>-§> <1 Sr^Pr 

*>*^. tfe. i>m* ■/ hTMZftd ZtlzX-oX , M 

[0056] • A"*A7^WF lcOffl^io-ttSt 
f5ieitJt^®<y) X o t,z 1 6 HT*< 1 1 J: < . ffiS 

<rmz-th z t tfi*mvt> h . z enm^ . -f -f x • ® « 
mthzbh m&tjmx-fo *> . 

[0057]- *»A^A7-fWFlli, t 
7S7?7fWMI*9 OfllfiKgllW 1 1 T f£ffl S ixT 
t,.i:^{5*\ ^ixg##Nsc07 -frt^fc LT^ffl^ixT 

[00 58 3 • WtWJIItlS^TJi. *»W5-b9 5 
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•y?7 4)\>9n&faZ. T4 — \£/UX.yi?y2izU*)H 

ftkiihmwxffl&mm? iwt txmmtix 
rnxmcsmm? < >v?vm<7>i>r>t Lx&mtnti 
wswfcwnFj&y 4 frtmt Lxmmtztih z ttt 

[ 0 0 5 9 ] «r«F«*0«5Hfc:iEtt$nfcatBW 

;i^f -f ^ a v— v y * x°fo h z t . 
[0060] ( 2 ) »$fllflI3, SBBWJBffl 1 «0 
Vvfil^lOtC&lvC, frte7^/W^S${il 2 0mm 
~3 0 0mmt*5;t. 

( 3 ) i ns. 3 , 8«£wsn i . 2 <o v Y$**ia» 

lo£*5We N MI57 -f iV<?UW5&±4 0 0 mm 2 — 2 
500mm2T'J>i.Ci: <> 

[006 1] (4) ttffiWJBSl. 

2<?!>v^'^h.*»i-otctjv>T. flriE1£lk^-#A7 -r n--? 

ft$ii2 Omm—5 Ommtf,!.; t . 

[0062] (5) ft®mmnm5m<m±iz&ift> 
7 zifLxmig-t&zkizj:*) mn&; n- 

*A7^WJ- frftLT&S-te^S «y?7<f/U**£- 

xmtm&iz a ^x. fammfiZfo&rMtijjft iz-& ->tzy 
^^Lt, %<nffit&mzfti,xmmz i <mi>t£ 



t%<T>y 4 ;P^ffiffiSSi:<^)itL/S*v 0. 0 6 mm 
/mm 2 ~0. 7 5 mm/mm^X'hhZ ti^b-th 

[0063] 

[»WO30*] Ja±B38LfcJ:3ic. 1 fcl m<n 

[0064] 11*11 2 CKtttftfMHfc ifttf, flfcRia 1 

- 7 4 t irhzt *<-c* h . m^R 3 teieaw) 

hZ>ifiX%%>. £tz, <Ifl£ffl^T-fe5 5 -y7y4tU 

[0i ] *mi&Mfc<LLtz-mM&mcr>%m*fxfflk 

[02] H)lfi^«C7)-fe 7 5 y ? 7 4 fr?m&t*COffiffi 

0. 

[03] mmm^y 4)v?<?>mm. 

[04] «flBS^^^t:^*«o^Jfc*:BrB0. 

[05] ffis-t 7 $ -y ? 7 4 %&fo<rmm&?$sm 
0. 

[06 3 itmmcr>ij&zmw-?&tz#>co®. 

—iVttM. F 1 ■•■J\~ij JaZ7 4 )VJ , L—7 4/1^*3 

l, s --7-f;P^Brffi». 
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